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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the possibility of 
an operation mistake by simplifying the operations of 
medical apparatus. 

SOLUTION: This device to operate a medical apparatus 
such as dialyser with a display screen, a touch screen 
surface 10 and the first means to display and/or change 
characteristic processing data 22 has the second means 
to display a characteristic symbol 20 of a composing 
element of medical equipment, and the first means can be 
operated by touching a symbol on the touch screen 
surface. 
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DfiVICS ftMD METIK3D DP OPERATINC TECHNICAii MEDICW» 
APPARATUS 

The present inventic?n concerns a device for operating 
tBc5hnieal medical apparatus, especially dialyaig 
apparatus, with a display 8cr«ftn and a couch screan 
aurface and with maans fox displaying and/or altering 
characteristic treatment data. This invention aleo 
concerna a raethcd of operatittg technical medical 
apparatus , 

Display screen wits with touch screen surfaces for 
operatipn cf technical medical apparatus are known. In 
genaral, such operacing units are used to Inquire about 
actual jpatient valaesi qx machine parameters by touching 
an appropriate field ot^ the touch screen surface or to 
enter corresponding eetpoincs- 

European Pacsnt No. 623,357 describes a device and a 
inethod of dialysis whei'e the interface between the 
apparatus and the user ;i8 implemented in the foxw of auch 
a touch screen monitor." The monitor jservea to query and 
entar characteristic dialysis parameters, euch a? pumping 
speed, alcrafiltraetcn rate or the conductivlcy o£ the 
dialysata. To enter a eecpoint, the operator must couch a 
field 91) the monitor designated with the name of the 
parameter aeeordingly, ultimately arriving at a screen 
view where a corretsponding value or a profile can be 
defined; A generic d6vij=e and a generic method are 
disclosed in U.S. Paten't Mo, 5.«0S,770, where the 
dialysis parameters of in-erest are likewise selected 
vfich the help of a touch screen monitor. After the * 
aelection ie made, a desired aetpoint can be assigned to 
the parameters, with the selection of parameters as well 
as Che inputting of values taking place by touching the 
surface accordingly. Becauee of the multitude of variable 
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correspondingly large number of selectable fields, which 
makes rkpld aniS reliable operation of the apparatus 
diffiou-Lt. Working without mistakes is also impaired by 
Che f acp chat the fields are all the same siae and can be 
differeptiated only on -the baeia of their designation. It 
i9 thus! possible to touch the wroBg fields on the touch 
screen isurfa.ce. especially when working vknder time 
pressur^. and thua, for example, enter a parameter 
setpoinjt incorrectly/ which can have considerable 
consequences in terms of risk for the patient during 
treatment. 

The object of the pareoent invention is to aioiplify the 
handling of technical medical apparatus and reduce the 

probability of operating errors . 

Starting from a generic device and a generic method, this 
object is achieved by the eharacteriaing paxt of claxTOB 1 
and 11. The Sevice according to this invention ITor 
operating a technical medical apparatus comprisee a 
display screen and a tpueh screen surface and a first 
means for displaying and/or altering characteristic 
treatment data. In addicioxii a second means are provided 
for display of symbole characteristic of the components 
of the apparatus, where the first meens can be controlled 
by touching the symbols on the touch screen surface. This 
makes it possible to largely rule out any confusion of 
symbols due to inadequate differentiation of the fields 
of Che touch screen surface to be touched. Instead, by 
simply touching the respective symbol o£ the component to 
be inf iijienced, the display of the corresponding data, 
e.g., in a control field, ie activated. Such a graphical 
user surface permits safe and reliable use of a dialysis 
machine; for example. The medical personnel will very 
quickly become familiar with the scope of the device 
according to this invention due to these eharaeteristlc 
symbols, thus reducing the familiarization period and 
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also inoxeaging reliab^.lity in operation. 

IC ia especially advantageous if ac least one complece 
dialyeib cycle can be displayed wich rUe eyiBbols for the 
components contained in the cycle. Sithftt the dialysis 
fluid cycle or the blood cycle or both may be displayed, 
with the compunente coiicaindd therein, such as pumps, 
cut-off devices, sensors or the dialysis machine itself 
can be represented by means of characteristic symbols. 
Displaying the entire cycle facilitates the user's 
orientation in selecting one of more components of Che 
dialysis cycle. This minimizes the probability of 
confusing different purape, cufe-off devices or heating 
devices, for example. It is also possible that only 
portion of the compements of a medical technical 
apparatus, in particular a dialysis apparatus or a 
dialysis circulatory aye tew, can be depicted. In this 
context V two or even more device components of any kind, 
as well as their functional interrelationahip, can be 
depicted. For example, it is conceivable that the 
dialyzer and the blood pump, as well as the hose line 
connecting the two components can be indicated using the 
second means. The selection of the combinations of 
components cr segments to be indicated from the 
respective entire installation can be made according to 
the basic settings of the apparatus, or they can be set 
by the operator according to need. By depicting the 
functional connect lojjs ©f the intearrelationshipa, the 
mode of - operation for these components is made easier. 

In another embodiment of this invention, the first and 
second means are designed so that the symbols c&n be 
displayed simultaneously and the respective treatment 
data can be displayed and/or altered- This makes it 
possible to avoid accidentally changing a setpoint or 
entering an actual value because the symbol of Che 
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component itself and the parameter co be changed are 
always displayed simuj cafteously , 

The treatment dst-a. that can be displayed and/or changed 
by the first means may include the deeignacion as well as 
setpoiiite and/or actual values and/or limit values o£ the 
instrument parameters ,and/or patient parameters. Whereas 
in a mpnicoring mode, «9Bencially the actual values of 
the characteristic data of the componente are queriedi 
but in :anoch«r operating mode of the device according to 
thia invention, specific changes can be made in 
setpointa. This makes dt possible to define not only 
individual setpoincs but aleo a citne dependence of the 
setpointa and thus a setpolnt profile. Likewise, it is 
poBsible to set limit values for the characteristic data 
which, if maintained, will reliably prevent a hazardous 
operating state. If the limit values arc reached, this 
may be signaled visually or acoustically ox: it may lead 
to a shutdown of the apparatus or cause cut-off devices 
to clo^e. The data that can be displayed and/or changed 
by the first means may; also include other parameters and 
values .concerning, for example, the course of the 
dialygi,j3 treatment so far or che storable program data 
from pjdseeding treatments of various patients. 

It is especially advancageous if the means for changing 
the tr^tmenc data and the means for displaying the 
treatment data can be controlled simultaneoiisly by 
touchinig the symbols. This generates control surfaces , 
for exajmple, which display the current actual values of 
the cortesponding parameters simultaneously and also 
include, for example, iields marked with arrows for 
corresponding changes in setpoints. Changing che data 
include© not only changing the aetpoint but also complete 
startup or shutdown of , a conqponenr or a function unit of 
the apparatus, for example. 
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It xa liikewise poaslbl^ for che treatment data to be 
displayed first after touching the characteristic symbols 
for the! componejits of the medical apparatus and for the 
weans fbr altering the data to be controllable by 
appropAate touch of tfae displayable treactnent data, 
Thus, alfter couching a syrahol onc^, first only the data 
are displayed, and it is neceseary to touch the touch 
Bcreen inonitor again only in the event the data muet be 
changed!. 

T^e coTuponents of the technical medical apparatus that 
can be displayed by means of aymbole may include blood 
and diaiLyaate pumps and/or aansors and/or means for 
processing the dialysate, The sensors may be designed as 
both teinperature and pressure pickups. It is likewise 
poesiblisi for the dialysis machine itself or cut-off 
devices i such as valves. or clamps or even heating devices 
to be dksplayable. 

It is especially advantageous if several of the 
respective treatment data can be displayed and/or changed 
eimultaaeously by touching multiple symbols. In this way 
it is possible, for eximple^ to obtain a set of actual 
values pr a list of setpoints by couching several symbols 
or all symbols. It is likewise possible in this way to 
obtain a profile of the actual value trends in the 
treatment administered previously or other past 
treatments . 

In another embodiment of this invention, the first means 
are designed so that a .time dependence of the treatment 
data can be defined. In this way it is possible to define 
setpoinfc profiles, so that the success of the treatment 
can usually be improved dLn comparison with fixed 
ptedetermined setpoints within the context of a dialysis 
treatment. The setpoints, for example, can be entered 
accordii^gly with the time stipulations in Che form o£ a 
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table or a similar list. It is also possible for the user 
to predefine a desired course of che eetpoint as a 
funccion of time by touching a corresponding field on the 
touch screen surface. In this case a coraputex unit 
^ecermines the desired setpointa to be reached after a 
preeelectable dialysis time. 

It is eepecially advantageous if the touch screen 
function can be turned off after a period of time has 
elapa«d after roanipulaf ing or touching the touch screen 
surface. Consequently,/ the touch screen function is 
switched off when a de'fined period of time has elapsed 
since tihe last operatipn or the last roanipulatioa of the 
touch Screen flurface, thereby preventing any negative 
effects due to inadvertent touching- In particular, thexe 
can then no longer be any inadvertent change in display 
or ever^ a change in che setpoince for patient parameters 
ox instjrument parameters. It is also possible for a 
display comprising a selection of eharaeteriatic data to 
be generated simultaneously or after a time lag. Thus, a 
survey .display of caayi relevant data can be generated, 
making ;it easy for thej operator to monitor a treatment 
procea^' and clearly defect malfunctions. The selection of 
charaotjeristie data that can be displayed in this way can 
be varied by the user or may be predetermined by the 
apparatus and depend, for example, on the type of 
treatment. An eepecially simple display is achieved when 
charactaristic data are selected in an enlarged display. 

The preisent invention also concerns a method of operating 
a technical medical apparatus, in particular a dialysis 
machine. The characteristic treatment: data can be 
displayed and/or altered by a display screen with a toucb 
screen surface in a first screen view, and in at least 
one second display screen view, the symbols 
charactlaristic of the components of the dialysis machine 
are displayed. The first display screen view is generated 
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by coucbing cheee symbols. The method according to the 
present Invention Cbua requires oxay that the user touch 
the de&ired symbol of jthe cotnponeni: of wMch eiclier the 
actual value or another parameter is to be called up ox a 
setpoint is to be changed. After touching the 
characteristic eymbol,- the desired actual values ax other 
data are dieplayed in a corresponding screen view. 
Instead of displaying the datsj it is likewise possible 
for a change in the data to be enabled. This is the goal 
in particular when the actual values of the parameters 
are al<fays dieplayed together vith the symbols of the 
components of the apparatus and when renewed display of 
these values is not necessary. After displaying or 
alter irig the parameters , the first screen view may be 
closed; and the s3/mbols of the components of the 
apparatus are displayed again^ for example. 

In another embodiment of this invention, a screen display 
is generated by touching several symbols simultaneously 
or in succession, thus permitting simultaneous display or 
alteralbion of multiple: treatment data. Thus, for example < 
the actual values of all treatment parameters may be 
displayed simultaneously and thus can be monitored 
easily 

According to another embodiment of the present invention, 
touchiiig the symbols generates the display of the 
corresponding treatment data, and touching the displayed 
treatment data generates another screen display which 
makes it possible to change these data. 

It isi especially advaiitageous if the symbols of the 
components o£ the apparatus are always displayed 
simultaneously with the respective actual values of the 
parameters. Such an embodiment of the method permits an 
overview of the current data without requiring 
intervention by the treating personnel. In this case it 
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ia auff.icient if touching the correaponding symbols does 
not lead to renewed display of tha acTiual value buc 
instead pezmlcs a change in the corresponding secpoint or 
otiier data J for example. 

In anotiher embodiment the present invention, touching 
the aynjbola genarates a. ecireen view by means of which the 
time dependence of one' or more of the treatment data is 
displayed. For example,, if it is necessary for the ion 
concentlration. of a dialysis solution to be variable over 
time, tihe time dependence of this setpoinb can also be 
entered by touching a 'corresponding aymboX. 

Brief Description of the Drawings 

Addicional advantages and details of the present 
invention will become clear from an embodiment 
illustrated in the drawings/ which showt 

Figure 'l; a display screen view with a symbolic 
x-epresentation of the jeomponente of a dialysis cycle, and 

Figure iz: a display screen view after touching tha symbol 
for th4 blood pump in Figure 1, 

! 

Detailed Description 

Figure jl shows the touch screen surface 10 of the device 
according to the present invention with the aymbole for a 
blood pump 20, an injection pump 3D and dialyzer 40. 
These ;?omponent6 are parts of extracorporeal cycle 50 
which is operated in dbuble-needle mode. The values shown 
next to dialyzer aymbol 40 indicate the actual values for 
the volume flow, temperature and conductivity of the 
dialysis fluid supplied. 

For exan^le, if the parameters of the blood pump of 
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dialysis cycle 50 are, to be displayed or changed, it is 
sufficient to touch symbol 20 on the touch screen ewface 
10 CO obtain a corresponding display. 

Figure 2 shows the corresponding display screen view 
after jiouching symbol j 20. This display screen view shows 
symbol i 20 for the blood pump in the upper area and 
irwnediately below chat a field wich the respective blood 
puR^ parameters. This shows creactnenc data 22, with 
actual' values or aetpoints being displayed, depending- on 
tbe desired operating >nu:>d«, and a oorreaponding change in 
eetpoihta is possible | by means of the arrow Keys. In 
additibn, according to the present embodiment;, the 
operating mode of the .blood pump can be changed between 
doublei-needle woda and single-needle mode, Atter setting 
the desired aetpoince _ or reading the required actual 
values i, the corresponding concrol field may either be 
eloeed, automatically after a predetermined period of eime 
or it inay be closed by touching an appropriace field, 
thus causing the view shown in Figure 1 to appear on 
couch screen surface 10 again. 

The deyice according to the present invention and the 
niethodj according to the present invention for operating a 
technljial medical apparatus thus permit simple and 
reliable operation of the apparatus, e.g., a dialysis 
device: and also permit error-free operation of the 
apparatus due to the unambiguous symbols of the apparatus 
components and the allocation of corresponding control 
fields which can be generated by touching tbe symbols. 
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Pacenc . Claims 

1. Device for operating technical medical apparatus, 
especially dialysis apparatus, with a display screen and 
a touch screen smrfaice; (10) and with, a first means for 
displaying and/or altering characteristic treatment, data 
(22) , 

characterized in that 

second means are provided fox displaying characteristic 
symbols (20, 30, 40) for the components of the apparatus, 
and the first means can bo manipulated by touching the 
symbole (20, 30y 40) on the nouch screen surface (10). 

2. Device according to claim I, characterized in that at 
least one complete dialysis cycle (50) can be displayed 
with the aymbols (20, 30 40) for the coRiponenes contained 
therein. 

3. Device according to, claim 1 or 2, characterized in 
that the firet and second means are designed so that the 
symbols (20, 30, 40) can be displayed aiwultaneously. and 
the respective treatment data (22) can be displayed 
and/or altered, 

4. Devi;'ce according to one or more of olairoa 1-3, 
eharaccerized in that the treatment data (22) which can 
be diapilayed and/or altered by the first means eompriee 
the designation as well as getpointe and/or actual values 
and/or limit values for the apparatus parameters and/or 
patient! parameters. 

5. Device according to. claim 4, eharaeteriaed in that the 
means for altering and the means for displaying the 
treatment data (22) can be manipulated simultaneously by 
touehinjg the symbols (20^ 30, 40). 
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6. Device according cp claim i, characterised in Chat the 
Tnsans for altering thk treatment data (22) can. be 
■manipulated by touchiiig the displayable treatment data 

(22) . 

7. Ddwjiee according Co one or more of claims 1-6, 
cheuracicftrized in that the conipoxients of the ecchnical 
Riedlcail apparatus coniprise blood pumps and dialysate 
pumpa iand/or means for processing dialyaate and/or 
aensoris . 

8. Device according to one or more of claims 1-7, 
characterized in that several of the respective treatment 
data (^2) can be displayed and/or altered by touching 
sevarai symbols (20, 30, 40) simultaneously. 

9. Device according to one or more of claims 1-8, 
characterized in that the first means are deBigned so 
that a time dependence of the treatment data (22) can be 
predetermined . 

10. Device according to one or more of claims 1-9, 
characterized in thatjthe touch screen fianccion can be 
turned off after an interval of time has elapsed after 
selecting or manipulating the touch screen surface (10) . 

11. Ktethod of operating technical medical apparatus, 
especially dialysis apparatus, where characteristic 
treatment data (22) can be displayed and/or altered by 
means a display screen with a touch screen surface 
(10) i^i a first display screen view, 
characterized in that , 

character is cic symbols [20, 30, 40) for the components of 
the apparatus are displayed in at least one second 
display screen view, Where couching the symbols (20, 30, 
40) generates the first screen view. 
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12. Method according no claim 11, characterized in that 
]couchiiig multiple eywkiols {20, 20, 40^ siraultaneouHly or 
in sxiccesaion generates a screen display which permits 
simulCAneous display or alceracion of Tnultiple tr^atmant 
data (22) . 

13. Method according to claim 11 or 12, characterizied in 
that touching th« syntole (20, 30, 40) generates the 
display of the treatwent data (22) and touching the 
displayed treatment data (22) ^exierates another screen 
display permicting alteration of the treatment data (22) , 

14. Mechod according to one or more o£ claim 11-13, 
charaerftri2ed in that the symbols (20, 30, 40) are always 
displayed simultaneovisly with the respective actual 
values of the parameters, 

15. Method according to one or more of claims 11-14, 
characterized in that touching the symbols (20, 30, 40} 
g^enerspes a display screen view by means of which the 
time dependence of one or more of the treatment data (22) 
ia displayed. 
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abstract of the Discloeuxe 

The present inveixtion concerns a device for operating 
technical medical apparatus/ especially dialysis 
apparatue, with a display ecreen and a touch screen 
surface and with a first means for displaying and/or 
altering characteristic treatment data. Handling of 
technical medical apparatus is sin^lifled and the 
probability o£ operating errors is reduced by providing a 
secon(S means for displaying characteristic symbale for 
the ooimpoiiente of the. apparatus and due to the fact that 
the first means can manipulated by touching the 
gymbolis on the touch screen axirface. This invention also 
coaeerns a method of operating technical medical 
apparatus . 

Figure 1 (captions] 
Zeit - time 

TJF-VoliUTOeij - UP volume 

Figure 2 (captions] 
Zeic time 

VP-VolJumen - OF volumfe 

BlubpJmpen-parameter - Blood pump parametera 
EIN/AUS - ON/OPP 



